A study of the reports of plague occurrence as published in the PuBLc HEALTH REPORTS 2 shows that in the past 26 years bubonic plague has spread in an east and west direction from India until, at the present time, it may be found encircling the globe in a rather broad band, bounded, roughly, by the thirty-fifth degree parallel north and south of the Equator. This plague circle of the globe was completed as far back as 1914, when the disease appeared for the first time in one of the cities of our Southem States. Bubonic plague has appeared north of the thirty-fifth parallel north latitude rather extensively in southern Europe; in fact, it may be said that in that part of the world the forty-fifth latitude north more probably describes the northern boundary. It is also noted that in our vwn country this disease, appearing in San Francisco, is north of the thirty-fifth parallel. Reference to climatic conditions along the Mediterranean coasts and in San Francisco will show that the temperatures are markedly modified in these localities as compared with the temperatures in other parts of the United States and in other( countries of this same latitude. This, of course, is due in great part to ocean currents and to the wArm waters of the Mediterranean. While bubonic plague has spread around the globe during this 26- year period, there has been no such corresponding spread to the north and south of parallels 35, wi-th one notable exception, namely, the British Isles. And here we see again the climate modified to a great extent, in this instance by the Gulf Stream. Notwithstanding this modification of climate, and in spite of the fact that bubonic plague has appeared in different places in Great Britain as often as twenty times during the past 26 years, there has been no general spread of the disease in Great Britain during this time, nor any spread at any time from city to city; and during the year 1922 and up to cases of or deatlhs from plague have been reported in Great Britain. In July a, 1923. 26 years there have been only 26 deaths from plague in all parts of Great Britain; and this, in spite of daily maritime contact with the plague centers of the world and, until recently, without any efforts being made at quarantine restriction or any extensive effort on the paxt of local authorities to suppress these outbreaks.
It is seen from this study of the PUBLIc HEALTH-REPORTs that during this term of years bubonic plague has spread alike to countries which endeavored to prevent its entrance and to those which made no such efforts. It is seen, too, that this disease has failed to spread alike to colder countries which made no effort to prevent its entrance as well as to those which, like our own North Atlantic seacoast, have made strenuous effort to prevent its ingress. In other words, it appears that the efforts of man to control the world-wide spread of this disease have been of little or no avail. It would seem, too, that in this extended period of time bubonic plague would have spread to northern countries also, were it epidemiologically possible for it to have done so. That it has not so spread is not due, apparently, to efforts on the part of man, nor is it explained satisfactorily by considering it accidental. Plague has never been reported north of the sixtieth degree of latitude north; in the Western Hemisphere it has never been reported north of the fortieth degree of latitude, except in Seattle, Wash. The existence of the disease north of latitude 35 north has never, in any part of the world, constituted a serious sanitary problem, except in those warmer sections previously mentioned or in ages past under conditions with which we can not now be entirely familiar. What, then, is the explanation of the failure of this disease to spread to countries where the climate is cold or relatively cold? In considering bubonic plague in its relation to human beings it is necessary, or usual, at this period of the world's history, to consider the disease in the rat as antecedent and necessary to its spread to the human population. The time may have been when man, dressing in skins and furs and living with lower animals in insanitary surroundings, contracted bubonic plague through fleas coming directly from a member of his own race. Such a transfer of this infection is not now of sanitary significance, and the three factors-man, the rat, and the flea-are taken together in any epidemiological study of bubonic plague. We note that in the tropical sections of the world human plague is or has been reported in all months of the year, and for numbers of years in succession. The inference is (and this inference is supported by studies of the Indian Plague Commission) that all three factors are present throughout the entire year. The flea is the only factor which might be considered variable; but this insect is found at all seasons, though more plentiful during certain months. Man and the rat must be active at all seasons in order to live. They are relatively long lived; they do not hibernate in any climate; and their young do not pas through jhe winter in the immature state. Neither the human nor the rat population changes extensively in any given area during short periods. The adult flea, on the other hand, lives usually not many months; and in a cold or cool climate the adult rarely passes through the winter. The flea, as a species, is prevented from dying out in cold countries by the ability of the immature forms to exist for periods which may range to more than a year. These long pupal stages are seen only in cool or cold weather. These facts are borne out by the studies of the Indian Plague Commission and by work done by investigators of the Bureau of Entomology, United States Department of Agriculture. My own observations in regard to the absence of fleas in adult form in the winter months have been confined to cats. During two recent winters I was unable to find fleas on cats between December 15 and March 15, although the animals in question spent the entire winter months indoors in warm places, and the basements where they slept had been heavily infested with fleas during the previous summers. These observations were made in the vicinity of Philadelphia, Pa., at which place the mean midwinter temperature is about 31.50 F. It was this observation that led me to speculate as to the probable absence of fleas from their rat hosts during the cold months of the year, and further led me to suspect that the freedom of certain countries from outbreaks of human cases of bubonic plague could be explained by the absence of fleas. During the past year I have advocated making a flea survey of the cities of our Atlantic coast in order to determine definitely whether I was correct in the above explanation.
Should this flea survey show that fleas are relatively abundant on rats at all seasons of the year, the absence of bubonic plague would, of necessity, be accidental, as all three factors needed in its spread would be present. If, on the other hand, it were shown that during certain cold months no fleas, or only a few fleas, occasionally, were found, an explanation of the absence of human plague would be at hand. Rat plague introduced into a locality where adult fleas are present would spread among the rats, the rapidity of this spread being dependent on the abundance of fleas and the number of rats. If the fleas should be present througlhout the entire year, as in the Tropics, the infection among the rats would become so extensive as eventually to result in the appearance of human cases. Rat plague introduced into a community where fleas are absent for certain months must, of necessity, die out when the flea disappears, as one factor in the spread of the disease will be absent with their disappearance. iy 125.is The question as to whether human plague will appear in a locality in which rat plague must disappear at the beginning of each winter can be answered only after consideration of several factors. Among these are the following: The number of fleas per rat in the months during which fleas are present; the number of months in which fleas are found present; and the relative number of rats in the locality under consideration. The character of the communication with active plague centers miglht also be taken into account. As regards the number of fleas per rat, this knowledge will be valuable only when compared with a like knowledge of similar conditions in localities where bubonic plague has prevailed throughout the entire year, as, for example, some cities in India. The number of months during which fleas may be found on rats should be fewer the farther north the locality is situated. In regard to communication with plague centers, we have noted that Great Britain, though in intimate maritime association with India, has not suffered seriously.
In order to have some definite data based on reported occurrence, which might sustain my belief that the absence or relative absence of fleas during the cold months determined the absence of bubonic plague from certain countries, a rather detailed study of the reports of cases of plague as given in the PuJBLIc HE.ALTH REPORTS for the past 26 years was undertaken. A table was prepared giving the names of cities and countries in which plague had been reported in the PUBLIC HEALTH REPORTS for the years 1897 to 1922, inclusive. Each year was divided into two periods, corresponding to the semiannual summaries given in the last issues of the PUBLIC HEALTH REPORTS for the months of June and December, respectively. The total figures for the 52 six-month periods have been used in preparing the tables which follow. The cities and countries in which the reports showed the occurrence of plague, and other principal cities, have been combined into four temperature groups,3 namelv, (1) Tables I and II than for those in Tables III and IV, as the cities given in the former tables are those which have for years paid much attention to sanitary matters and from which correct reports of all kinds might be expected. Table I lists the principal seaports of the world in which the mean midwinter temperature is 350 F. or below. In only four of these cities has plague been reported, the others being given because of the rather prevalent belief that plague had already spread to the principal seaports of the world. Two inland cities are also included because they have reported plague. Table II shows those cities of the world having a mean midwinter temperature of 360 to 450 F., in which plague has been reported, and the number of cases in each. Table III shows those cities and countries in which plague has been reported, in which the mean midwinter temperature is between 460 and 550 F. Table IV shows those countries having a mean midwinter temperature of 560 F. and over, in all of which bubonic plague has been reported during the 26 years under consideration. Table V shows the total number of cases of bubonic plague occurring in each of the four temperature groups, and the percentage of cases reported for each one of those temperature divisions. The percentages are given exclusive and inclusive of the cases reported from India. Mexico .515 Venezuela.............................. 229 Porto Rico .............................. 71 
July 6, 1923. ............................................................. 9 76 9.9
It will be seen that the percentages are practically the same for each period, although more than 5,000,000 cases of bubonic plague were reported in the various countries between January 1, 1897, and June 30, 1907. Three cases of plague occurred in Odessa in January, 1911, and were probably pneumonic.
In Peking, China, the only two cases reported in 26 years occurred in January. It is significant that these two cases occurred in the winter in which 50,000 deaths were reported in Manchuria from July 6, 1923. pneumonic plague, and it is more than possible that these two cases were pneumonic, though they were not so reported.
The only city listed in Table I Aug. 8. 8 In a grain-shipping port such as Odessa, in a country where, possibly, little attention is paid to sanitation and where the human and rat populations may be both numerous and closely associated, it is possible for an outbreak of bubonic plague to occur, and the last three outbreaks reported for Odessa are probably such.
It may be mentioned here that only in -Russia and China has plague of any type been reported in localities having a meanf midwinter temperature of 350 F. or below.
In Table II It is, however, obvious that some rather important factor is involved in localities even of these high temperatures in limiting the spread of bubonic plague in 23 cities and countries over a period of 26 years July 6, 1923. to less than 10,000 cases, nearly two-thirds of which were reported from two localities, Bagdad and vicinity and South Africa.
The periodic and infrequent occurrence of bubonic plague in cities and countries of this group is in rather striking contrast to the almost constant presence of this disease in the countries which are mentioned in the last group. The countries listed in the last temperature group are really tropical countries, and it is in these that 94.5 per cent of cases reported in the 26-year period have occurred.
Bubonic plague has been reported continuously for the past 26 years, or since first reported, in the following countries: India, Java, Ceylon, Egypt, southeast China, Peru, Brazil, and Ecuador. This is in rather marked contrast to its irregular periodicity in those cities and countries in the third temperature group which have a lower mean midwinter temperature. It is in much more marked contrast to those cities mentioned in Tables I and II in which bubonic plague occurs at rare intervals and at definite seasons in most instances.
Mention must be made of the report of plague in two sections of the world where it has been often reported and where it has caused many thousands of deaths. These two areas are Manchuria and the districts surrounding the Caspian Sea. In this study it has not been possible to examine the weekly records of cases reported. The semiannual summaries of cases given in the Public Health Reports sometimes refer to the outbreaks in these regions as "pneumonic," but not always so. From the relatively short periods in which so many cases and deaths were reported and the exceedingly high mortality rate mentioned, it is believed that all or most of this plague was of the pneumonic variety. Further detailed study will be necessary, however, should more accurate data as to the reports from these areas be desired.
CONCLUSIONS.
The more obvious conclusions to be drawn from this discussion and these tables are as follows:
(1) Bubonic plague is essentially a disease of hot climates, and, having been introduced into tropical countries, it tends to persist indefinitely.
(2) Outside of the immediate Tropics, this disease is rather definitely limited in the extent to which it will spread. (3) In countries with a mean midwinter temperature of 450 F. or below, bubonic plague is occasional, accidental, and distinctly selflimited, and it seems possible for it to occur in the colder regions only for short periods under unusual conditions.
This study appears to me to sustain the deduction that the seasonal prevalence of fleas regulates the spread of bubonic plague; otherwise 1uly 6, I12; it becomes necesary to find at least some equally reasonable explanation for the absence of-bubonic plague in cold countries.
Any estimate of the practical results that would ensue from a determination of the correctness of the theory advanced in this article and the conclusions drawn therefrom must await confirnation by an actual and comparative flea survey of any given locality.
VENTILATION OF SHIPS AFR FUMIGATION WITH POISONOUS GASES.
In a recent report by Mr. Stephen Olop, Superintendent of Construction and Recorder of the Board of Fumigation and Ventilation, Unitedr States Public Health Service, the following suggestions and reconimendations are submitted:
In.connection with the problems in ventilation related to freeing vessels from poison gas after fumigation, the writer recommends: (a) That special attention be given to the adjustment of ventilator cowls, and (b) that the bilge pumps be operated as soon as the ship's crew may be allowed access to same with safety. The reasons are stated as follows:
Upon further study of observations made by himn in the experiments conducted on the Hartford, set forth in his report of December 6, 1922 , and from miscellaneous inquiries, experiments, and observations made by him since that time, the writer concludes that special attention should be accorded the adjustment of ventilator cowls aboard ship. Observations made on the Hartford indicate that, generally, elimination of gas proceeds most slowly in the windward portion of the average hold. This appears to be the case not only where the hatch opening is the sole means for ventilation, but also where it is augmented by ventilators. The air will travel downward mainly at the leeward side, thence in counter-windward direction, thence upward and finally out. If the cowls of windward ventilators are set to face the wind, much air will enter through them, which is. met by air currents within the hold moving in counter-windward direction, causing a conflict of currents and thus reducing their ventilating values considerably.. Pockets occur mainly in windward portions of the average holds.
The writer observed that on vessels carrying highly perishable cargo, such as fruit, particular attention is given to careful adjustment.of the ventilator cowls, and that those at the windward side of a hold are turned away from the wind and those at the leeward side to face the wind, thus inducing a downward flow of air in the leeward and an upward flow in the windward portion of a hold. That such arrangement of the ventilator cowls is the most efficient appears July 6, 1923 fully plausible from the ob3ervations made on the Hartford and the practice on well-managed ships. It was further observed that, as stated in the writer's report mentioned above, efficiency of ventilators as inlets and outlets, respectively, diminishes materially and rapidly as the horizontal axis of the cowl departs trom the direction of the wind, or, in other words, as the angle formed by the horizontal axis of the ventilator cowl and the direction of the wind is increpsed.
In view of the foregoing, the writer recommends that special attention be given to the facing of ventilator cowls, and that: (a) Ventilators at windward side of a hold be faced auay from the wind, and ventilators at leeward side of a hold be faced toward the wind; (b) the horizontal axis of cowls of such ventilators be made coincident, as nearly as possible, with the direction of the wind, and that adjustment of cowls be corrected accordingly as changes in direction of wind or position of ship occur during ventilation after fumigation.
The considerations prompting the foregoing apply also largely to spaces other than holds, such as lockers, storerooms, etc., where the phenomena involved occur, but are less distinguishable because of greater irregularity of shape as compared with cargo holds.
It has been noted that shut-in spaces, with little or even almost no provision for ventilation, exist on most ships. Often such spaces are difficult of access. It has occurred that from known and, at times, unknown causes, gas remained or accumulated in certain spaces below. It may be that the gas was not properly eliminated because of lack of ventilating facilities, or that it condensed in contact with cool objects and diffused after the time when the hold was believed to be clear; and there may have been instances when the gas was absorbed by the cargo, or by the bilge water, and subsequently liberated.
The writer finds that on some ships plying in tropical waters, where noxious odors and gases quite readily form from decomposition of highly perishable cargo (such as bananas, mangoes, etc.), the bilge pumps are called into action to relieve the situation. This is done not only to remove bilge water (which would, under the conditions referred to, be especially foul) but also to induce air currents in spaces insufficiently or not at all reached by the regular ventilating apparatus. Thus it was found that operation of the bilge pumps is of value even after the bilges are dry. The writer learned from one ship's captain that he usually operates the bilge pumps for some time after the ship has been fumigated and cleared at quarantine, finding that he has then less trouble from gas that is still noticeable below or that makes its appearance later. The writer observed on a recent steamship trip that operation of the bilge pumps dry (sucking air) will set up air currents and induce ventilation in most of the places that are especially difficult to free from gas.
In view of the somewhat obscure properties of concentration and condensation of some gases, and the certainty that it is desirable to empty. the bilges (a) for sanitary reasons in general, (b) because of possible gas condensation and absorption by the bilge water, and (c) to improve ventilation of remote spaces, which latter point in itself is of commanding importance, the writer recommends that consideratioW-be given to the issuance of new instructions ordering the operation of the bilge pumps until the bilges are fully drained, and continued thereafter for a period of not less than 20 minutes, and preferably longer, such operation to be commenced as soon after fumigation as the ship's crew may safely be allowed access to the The following agencies provide practically full-time statistical personnel, either directly or through purchases of service from the National Health Council, or in both ways:
I. The National Tuberculosis Assoiation. ITSELF. In addition to the foregoing services a number of joint activities are offe-red by the member agencies through the council organization itself, the more important of which may be mentioned as follows: 1. The monthly digest of current information of activities of members. 2. The Federal legislative statements. 3 . The State legislative statements in cooperation with the Public Health Service. 4 . Conference calendar, in cooperation with the American Public Health Association. 5 . Washington contacts and informal representation for the State health officers and others. 6 The following extracts are taken from the Return: " Deaths registered in Scotland during the quarter numbered 17,672.lThis number is 1,977 more than that of the previous quarter, but is 8,590 less than that of the first quarter of last year. * * * July 6, 1923. "The quarterly death rate was 14.6 per thousand. This death rate is 1.9 more than that of the previous quarter, but is 7.1 less than that of the first quarter of last year, 4.1 less than the mean of those of the first quarters of the preceding 5 years, and 3.9 less than the mean of those of the first quarters of the preceding 10 years. It is the lowest first quarter Scottish death rate yet recorded. * * * In the larger burghs, taken collectively, the death rate was 15.2; in the smaller burghs, 14.8 ; and in the county districts, 13.5.
"Deaths of children less than 1 year old numbered 2,807. * * * The infantile mortality rate (98 per thousand births) is three more than that of the previous quarter, but is 43 less than that of the first quarter of last year. It is 30 less than the mean of the infantile mortality rates of the first quarters of the preceding 5 years, and 31 less than the mean of those of the preceding 10 years. * * * In the larger burghs, taken collectively, this rate was 101; in the smaller burghs, 105; and in the county districts, 90."
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